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L Amendment to Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Claim 1 (currently amended): A method for evaluating an air conditioning chiller having 
a condenser, an evaporator, and a compressor, comprising the steps of: 

inputting condenser data and evaporator data into a computing device, which performs 
the-steps comprising ef: 

computing a condenser efficiency loss value based on a condenser relationship between 
condenser efficiency and the condenser data; 

comparing the condenser efficiency loss value to a condenser loss threshold value to 
assess chiller efficiency, 

computing an evaporator efficiency loss value based on an evaporator relationship 
between evaporator efficiency and the evaporator data; 

comparing the evaporator efficiency loss value to an evaporator efficiency loss threshold 
value to assess chiller efficiency; and 

calculating a chiller efficiency loss value by totaling the condenser efficiency loss value 
and the evaporator efficiency loss value. 

Claim 2 (previously presented): The method of claim 1, in which the inputting step 
comprises: 

apersonreadinginstruments measuring condenser parameters and evaporator 
pararnetersjwid 

a person keying the condenser data based on the condenser parameters and evaporator 
data basedontheevaporatorparameters into the computing device. 
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Claim 3 (currently amended): The method of claim 1, in which the inputting step 

comprises: 

a person reading the condenser data and the evaporator data from a plurality of 
instruments collectively measuring at least one condenser parameter and at least one evaporator 
parameter; 

a person keying the condenser data and the evaporatordatainto a portable handheld 
device; and 

the computing device receiving the condenser data and the evaporator data via the 
portable handhel d devic e . 

Claim 4 (previously presented): The method of claim 1, in which the inputting step 
comprises: 

reading the condenser data and the evaporator data from one or more electronic sensors 
that collectively measure at least one condenser parameter and at least one evaporator parameter. 

Claim 5 (currently amended): The method of claim L, in which the inputting step 
comprises: 

enabling a portable handheld device to read the condenser data and the evaporator data 
, from a plurality of electronic sensors that collectively measure at least one condenser parameter 
and at least one evaporator parameter, and 

receiving the condenser data and evaporatordata via the portable handheld device. 
Claim 6 (previously presented): The method of claim 1, further comprising the steps of: 
A enabling a userusing a client computer to remotely via a computing network access a 
server computer associated with the computing device, and 

B. transmitting from the client computer to the server computer the condenser data and 
evaporatordata. 
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Claim 7 (currently amended): The method of claim 4 -70. further comprising the steps of: 
A.onabling a uoeruaing a client oomputor to romotoly via a computing n e twork ooo e ooa 
server oomput e r associat e d with th e computing device, and 

^transmitting from the server computer to the client computer an indication of a 
condenser remedial action and an evaporator re medial action. 

Claim 8 (previously presented): The method of claim 7, further comprising the step of 
enabling a provider of services associated with indication of a condenser remedial action and the 
evaporator remedial action to receive monetary compensation from a recipient of the services. 
Claim 9 (currently amended): The method of claim 7, further comprising the steps of: 
A:C. enabling the user using the client computer to log on to the server computer, 
BrD. transmitting from the server computer to the client computer an indication[[s]] of 
a plurality of chillers about which a user can select to receive information; 

€tE. enabling the user to select at least one of the plurality of chillers; and 
D?F. transmitting from the client computer to the server computer an indication of the 
selected at least one chiller. 

Claim 10 (previously presented): The method of claim 9, in which the plurality of 
chillers includes a first chiller located at a different place from a second chiller. 

Claim 1 1 (previously presented): The method of claim 9, in which the plurality of 
chillers includes a first chiller installed in the same building as a second chiller. 
Please cancel claims 12-38. 

Claim 39 (currently amended): A computer-readable mediumhavinga program for 
evaluating an air conditioning chiller having a condenser, an evaporator, and a compressor, 
comprising logic for: 

inputting condenser data and evaporator data into a computing device; 
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computing a condenser efficiency loss value based on a condenser relationship between 
condenser efficiency and the condenser data; 

comparing the computed condenser efficiency loss value to a condenser loss threshold 
value to assess chiller efficiency, 

computing an evaporator efficiency loss value based on an evaporator relationship 
between evaporator efficiency and the evaporator data; 

comparing the evaporator efficiency loss value to an evaporator efficiency loss threshold 
value to assess chiller efficiency; 

calculating a chiller loss value by totaling the condenser efficiency loss value and the 
evaporator efficiency loss v alue. 

Please cancel claims 40-44. 

Claim 45 (previously presented): The method of claim 1 in which: 
A the condenser data is selected from the group consisting of: 

i. a condenser inlet temperature; 

ii. a condenser outlet temperature; 

iii. a condenser refrigerant pressure; 

iv. a condenser refrigerant temperature; 

v. a condenser inlet pressure; and 

vi . a condenser outl et pressure ; and 

B. the condenser loss threshold value is selected from the group consisting of: 

i. an optimal condenser inlet temperature; 

ii. an optimal condenser approach; 

iii. an estimated condenser approach based on when the chiller was made; 

iv. an optimal condenser pressure; and 

— Page 5 of 17 — 
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v. an optimal condenser pressure drop. 
Claim 46 (currently amended): The method of claim 1 in which: 

A. the evaporator data is selected from the group consisting of: 

i. an evaporator refrigerant temperature; 

ii. an evaporator outlet temperature; 

iii . an evaporator refrigerant pressure; and 

B. the evaporator efficiency loss threshold value is selected from the group consisting of: 

i. anoptimalevaporatorapproach; 

ii. an optimal chiller water outlet temperature. 

Claim 47 (currently amended): The method of claim 1 further comprising the step of 
inputting compressor data in which the compressor data is selected from the group consisting of: 
A anactualcompressorcurrentand 
B. a full load compressor current 

Claim 48 (currently amended): The computer-readable medium of claim 39 in which: 
A the program further comprises logic for sensing a running current of the compressor 
motor; 

B. the condenser data includes: 

i. information sufficient to define a predetermined optimal condenser approach, 



C. the computing logic includes logic for computing: 

i. a fractional load current as the ratio of the running current to a full load current of 
the compressor motor, 



ii. a condenser refrigerant temperature, and 



iii . a condenser outlet temperature; and 
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ii. a full load condenser approach as the ratio of the difference between condenser 
refrigerant temperature and condenser outlet temperature to the fractional load current; 

iii. a condenser approach difference as the difference between the full load condenser 
approach and the predetermined optimalcondenserapproach;and 

iv. a condenser approach loss component of the condenser efficiency loss value as 
the condenser approach difference multiplied by a condenser approaoh efficiency factor if 
the condenser approach difference is greater than zero. 

Claim 49 (previously presented): The computer-readable medium of claim 48 in which 
the condenser approach efficiency factor is approximately 2. 

Claim 50 (currently amended): The computer-readable medium of claim 49 in which: 

D. the information sufficient to define the optimal condenser approach is a year in which 
the chiller was manufactured, and 

E. the program further comprises logic for setting the, optimal condenser approach as 
follows: 

i. thepredetermined optimal condenser approach is set to approximately one if the 
chil le r was made during 1 990 or later, 

ii. thepredetermined optimal condenser approach is set to approximately two if the 
chiller was made during the 1980s; and 

iii. thepredetermined optimal condenser approach is set to approximately five if the 
chiller was made before 1980. 
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Claim 51 (previously presented): The computer-readable medium of claim 49 in which 

the information sufficient to define the predetermined optimal condenser approach is adesign 

condenser approach value. 

Claim 52 (currently amended): The computer- readable medium of claim 48 in whioh the 

program further comprises logic for: 

FtD. indicating that the condenser requires service and 

BtE. suggesting an action that may increase the efficiency of the condenser. 

Claim 53 (currently amended): The computer-readable medium of claim 39 in which: 

A the program further comprises logic for sensing a running current of the compressor 

B. the evaporator data includes: 

i. information sufficient to define a predeterrainedoptimal evaporatorapproaoh, 

ii. an evaporator refrigeranttemperature, and 

iii. an evaporator outlet temperature; and 

C. the computing logic includes logic for computing: 

i. a fractional load current as the ratio of the running current to a full load current of 
the compressor motor, 

ii. a full load evaporator approach as the ratio of the difference between the 
evaporator outlet temperature andthe evaporator refrigeranttemperature to the fractional 
loadcurrent; 

iii. an evaporator approach difference as the difference between the full load 
evaporatorapproachandthe pre determined optimal evaporatorapproaoh; and 
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iv. an evaporator approach component of the evaporator efficiency loss value as the 

evaporator approach difference multipl ied by an evaporator approach efficiency factor if 

the evaporator approach difference is greater than zero. 

Claim 54 (previously presented): The computer-readable medium of claim 53 in which 
the evaporator approach efficiency factor is approximately 2. 

Claim 55 (currently amended): The computer-readable medium of claim 54 in which: 

ArD. the information sufficient to define the pre de termi ne d optimal evaporator 
approach is a year in which the chiller was manufactured, and 

BtE. the program further comprises logic for setting the predetermined o ptimal 
evaporator approach as follows: 

i. the predetermined optimal evaporator approach is set to approximately three if the 
chiller was made during 1990 or later, 

ii. the predetermined o ptimal evaporator approach is set to approximately four if the 
chiller was made during the 1980s; and 

iii. thepredetermined optimal evaporator approach is set to approximately six if the 
chiller was made before 1980. 

Claim 56 (previously presented): The computer-readable medium of claim 54 in which 
the information sufficient to define the predetermined optimal evaporator approach is a design 
evaporator approac h val ue . 

Claim 57 (currently amended): The computer-readable medium of claim 39 in which: 

A the condenser data includes: 

i. information sufficient to define a predetermined optimal condenser pressure, and 

ii. a condenser refrigerant pressure; 
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B. the computing logic includes logic for computing a noncondenseables component of 
the condenser efficiency loss value as a noncondensable multiplier times the difference 
between the condenser refrigerant pressure and the predetermined o ptimal condenser 
refrigerant pressure. 

Claim 58 (previously presented): The computer-readable medium of claim 39 in which 
the condenser data includes condenser inlet temperature and a condenser inlet loss component of 
the condenser efficiency loss value is computed as the condenser inlet temperature times 
approximately 2. 

Claim 59 (previously presented): The computer-readable medium of claim 39 in which: 

A. the condenser data includes: 

i. a condenser inlet temperature, 

ii. a condenser inlet pressure, 

iii. a condenser outlet temperature, 

iv. a condenser outlet pressure, 

v. an optimal condenser water pressure drop; and 

B. the program includes logic for computing: 

i. an actual condenser water pressure drop as the difference between the condenser 
inlet pressure and the condenser outlet pressure; 

ii. delta variance as the square root of the ratio of actual condenser water pressure 
drop to optimal condenser water pressure drop, 

iii. a final variance as (1 - delta variance) multiplied by (condenser outlet 
temperature — condenser inlet temperature); and 

iv. a condenser flow loss component of the condenser efficiency loss value as the 
final variance times approximately 2. 
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Claim 60 (previously presented): The computer-readable medium of claim 39 in which: 
A the condenser data includes an evaporator outlet temperature and an optimal 
evaporator outlet temperature; and 

B. the program includes logic for computing a set point loss component of the 
evaporator efficiency loss value as approximately two times the difference between the 
evaporator outlet temperature and the optimal evaporator outlet temperature. 

Claim 61 (previously presented): The computer-readable medium of claim 39, in which 
the inputting logio comprises reading the condenser data and the evaporator data from one or 
more electronic sensors that collectively measure at least one condenser parameter and at least 
one evaporator parameter. 

Claim 62 (currently amended): The computer-readable medium of claim 39, in which the 
inputting logic comprises: 

A enabling a portable handheld device to read the condenser data and the evaporator 
data from a plurality of electronic sensors that collectively measure at least one condenser 
parameter andatleast one evaporator parameter; and 

B. receiving the condenser data and evaporatordataviathe portable handheld device. 
Claim 63 (previously presented): The computer-readable medium of claim 39, in which 
the program further comprises logic for: 

A enabling a user using a client computer to remotely via a computing network access a 
server computer associated with the computing device, and 

B. transmitting from the client computer to the server computer the condenser data and 
evaporatordata. 
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Claim 64 (currently amended): The computer- readable medium of claim 3973, in which 
the program further comprises logic for: 

B:C. transmitting from the server computer to the client computer the-an indicationof 
4»-a_condenser remedial action and tto-an evaporator remedial action. 

Claim 65 (previously presented): The computer- readable medium of claim 64, in which 
the program further comprises logic for enabling a provider of services associated with 
indication of the condenser problem and the evaporator problem to receive monetary 
compensation from a recipient of the services. 

Claim 66 (currently amended): The computer-readable medium of claim 64, in which the 
program further comprises logic tor: 

ArD. enabling the user using the client computer to log on to the server computer, 

BrE, transmitting from the server computer to the client computer an indication of a 
plurality of chillers about which a user can select to receive information; 

GtF. enabling the user to select at least one of the plurality of chillers; and 

&G. transmitting from the client computer to the server computer an indication of the 
selected chiller. 

Claim 67 (previously presented): The computer-readable medium of claim 66, in which 
the plurality of chillers includes a first chiller located at a different place from a second chiller. 

Claim 68 (previously presented): The computer-readable medium of claim 66, in which 
the plurality of chillers includes a first chiller installed in the same building as a second chiller. 

Claim 69 (previously presented): A method of using a computing device for evaluating 
the efficiency of a chiller having a condenser and a compressor motor, comprising the steps of: 
A inputting into the computing device : 

i. information sufficient to define a predetermined optimal condenser approach, 
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ii. condense r re frige ranttemperaru re, and 

iii. condenser outlet temperature; 

B. sensing a running current of the compressor motor; 

C. computing: 

i. a fractional load current as the ratio of the running current of the compressor 
motor to a full load current of the compressor motor; 

ii. a full load condenser approach as the ratio of the difference between condenser 
refrigerant temperature and condenser outlet temperature and the fractional 1 oad current; 

iii. a condenser approach difference as the difference between the full load condenser 
approach and the predetermined optimal condenserapproach;and 

D. computing a condenser approach efficiency loss as the condenser approach difference 
multiplied by a condenser approach efficiency factor if the condenser approach difference is 
greater than zero. 

Claim 70 (new): The method of claim 6, in which the server computer performs steps 
comprising, identifying a condenser problem associated with the condenser efficiency loss value 
and an evaporator problem associated with the evaporator efficiency loss value. 

Claim 71 (new): The method of claim 1, in which the computing device performs steps 
further comprising: 

A identifying acondenser problem associated with the condenser efficiency loss value 
and an evaporator problem associated with the evaporator efficiency loss value. 

Claim 72 (new): The method of claim 71, in which the computing device performs steps 
further comprising: 

B. indicating a condenser remedial action and an evaporator remedialaction. 
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Claim73 (new): The computer-readable medium of claim 63, in which the program 

further comprises logic for identifying a condenser problem associated with the condenser 

efficiency loss value and an evaporator problem associated with the evaporator efficiency loss 

value. 

Claim 74(new): The computer readable medium of claim 39, in which the program 
further comprises logic for: 

A identifying a condenser problem associated with the condenser efficiency loss value 
and an evaporator problem associated with the evaporator efficiency loss value. 

Claim 75 (new): The computer readable medium of claim 74, in which the program 
further comprises logic for: 

B. indicating a condenser remedial action and an evaporator remedial action. 

Claim 76 (new): The method of claim 6 in which the client computer is the computing 

device. 

Claim 77 (new): The computer readable medium of claim 63 in which the client 
computer is the computing device. 

Claim 78 (new): The computer readable medium of claim 63 in which the portable 
handheld device is the computing device. 
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